Metabolism of apolipoprotein B-100 and of triglyceride-rich lipoprotein particles in the absence of functional lipoprotein lipase.
Cholesterol and triglyceride in the various lipoprotein fractions were determined in five patients without functional lipoprotein lipase (LPL) while on their habitual therapeutic diet of 'low fat' content (20-25 g/day). They were also studied following 3 days on either a 'minimal fat' diet (< 15 g/day) or a 'moderate fat' diet (45-50 g/day). Values obtained were compared with the respective levels measured in five control subjects on a 'normal fat' (70-90 g/day) diet. The patients had hypertriglyceridaemia (type V hyperlipoproteinaemia) under all dietary conditions. Cholesterol and triglyceride levels in plasma and in the chylomicron fraction increased in the patients with increasing dietary fat. In the very low density lipoprotein (VLDL) fraction from the patients, triglyceride levels also increased with the dietary fat intake, but cholesterol levels were similar under all dietary conditions. In the patients, cholesterol concentrations in the low (LDL) and high density (HDL) lipoprotein fractions were significantly lower than the respective levels in controls, but the ratio of cholesterol to triglyceride levels in both of these lipoprotein fractions decreased with the dietary fat intake. VLDL apolipoprotein B-100 (apo B-100) pool size was similar in the patients on the two test diets (P = 0.95) and 3.5-fold higher than in five healthy volunteers on a normal fat diet. Using a stable isotope enrichment method, the kinetics of apo B-100 were investigated in the patients under the last two dietary conditions. The fractional and absolute secretion rates of the apolipoprotein in the patients did not vary with fat intake, but fractional secretion rates were significantly lower and the absolute secretion rates were significantly higher in the patients than the respective values in the controls. These results are consistent with the hypothesis that in the absence of LPL activity the metabolism of chylomicron and VLDL particles in the circulation results in triglyceride-rich LDL and HDL particles that are taken up by the liver at increased rates, thus reducing the plasma LDL and HDL cholesterol concentrations, whereas the products of hydrolysis of these particles induce an increased rate of synthesis of triglyceride and an increased rate of secretion of VLDL apo B-100.